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INTRODUCTION
The Ascutney Mountain igneous complex, located in southeastern Vermont, is a member of the White
Mountain Plutonic-Volcanic series (figure 1). Approximately 8 kilometers by 4 kilometers in size, this Cretaceous
(122 Ma, Foland et al., 1985) complex consists of three stocks and a crescentic ring dike. Reginald Daly formulated
the theory of magmatic stoping as a result of his work at the complex (Daly, 1903). Consequently, Ascutney
Mountain is now a classic geologic locality for the study of igneous petrology. The purpose of this field trip is to
examine igneous rocks of the complex and the numerous types of Xenoliths included in them. In particular, we will
focus on Xenoliths of breccia in the syenite ring dike of Little Ascutney Mountain. A diverse array of rock
fragments in the breccia records the Cretaceous stratigraphy of the region.

GEOLOGIC SETTING
The Ascutney Mountain igneous complex intrudes the northeast portion of the Chester dome and overlying
east-dipping Paleozoic metasediments (figure 2). The Chester dome is comprised of Precambrian basement gneisses
that were metamorphosed during the Grenville (-1100 Ma) and subsequent orogenies. The Cambro-Ordovician
metasediments flanking the dome were metamorphosed in the Taconic (-485 Ma) and subsequent orogenies; the
younger Paleozoic metasediments were first metamorphosed in the Acadian orogeny (-380 Ma), a deformational
event responsible for the main folding and metamorphism east of the Green Mountain anticlinorium.
The Northfield, Waits River, and Gile Mountain formations of the Connecticut Valley-Gasp6 Synclinorium
constitute the bulk of metasediments cut by the Ascutney complex; they consist of a metamorphosed
eugeosynclinal sequence of sandy limestones, calcareous sandstones, and shales. A thin band of mafic
metavolcanics, the Standing Pond amphibolite, forms a canoe-shaped loop within the sequence and marks the
boundary, as mapped by Doll et al. (1961), between the Waits River and Gile Mountain formations, units that are
otherwise not easily distinguished (Hepburn et al., 1984; Downie, 1982). Metamorphic isograds trend north-south
and metamorphic grade decreases from staurolite-kyanite grade in the core of the Chester dome through garnet and
biotite grades to chlorite grade along the Connecticut River (Thompson & Norton, 1968). These relations are
depicted in figure 3. A metamorphic aureole is well-developed around the syenite stock of Ascutney Mountain and is
superimposed on the regional metamorphic isograds (Nielson, 1973). Note that the Ascutney complex is adjacent to
the Monroe line (figure 2), the boundary between Vermont sequence (Doll et al., 1961) and New Hampshire sequence
(Billings, 1956; Lyons et al., 1983) rocks.
0

The geologic history of the Ascutney region comprises three stages: (1) at least two episodes of Paleozoic
deformation and metamorphism associated with the Taconian and Acadian orogenic events, (2) intrusion of calcalkaline magmas causing contact metamorphism, dike emplacement, and explosive volcanism, (3) incorporation of
country rock, volcanic and breccia Xenoliths by the intruding magmas.

PETROLOGY OF THE IGNEOUS ROCKS
The Ascutney Mountain igneous complex consists of three intrusive rock phases; in order of decreasing
age, these are gabbro-diorite, syenite and granite (figure 3). A variety of dikes cut the plutons.
Gabbro-diorite. Termed the "basic stock" by Daly (1903), the gabbro-diorite stock forms the main mass of
Little Ascutney Mountain. Daly (1903) identified five varieties of the "basic stock": augite-gabbro, homblendebiotite-augite gabbro, biotite-homblende diorite, biotite-augite-homblende diorite, and orthoclase-microperthite-

209

Figure 1. Location map showing Ascutney and other White Mountain
plutonic-volcanic series rocks (after Foland & Faul,19771.
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Figure 2. Generalized geologic map of SE Vermont and SW
New Hampshire (after Billings,1956; Doll etal.,1961;
Downie, 1982).
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homblende-biotite diorite. He also noted the presence of rock types transitional between these. The variety and
intimate association of mafic rock types precludes their mapping as individual rock units. In the field the gabbros
are distinguished from the diorites by their darker color and, as noted by Chapman and Chapman (1940), the presence
of inclusions of the former in the latter indicates that the emplacement of the gabbros preceded that of the diorites.
Rocks of the mafic intrusion are coarse- to medium-grained and have subhedral granular texture. They
consist of plagioclase, augite, biotite, hornblende, alkali feldspar and quartz, in varying proportions. Zircon, sphene,
apatite, magnetite and ilmenite are the accessory minerals (stop 1-station 7).
Svenite. Syenite constitutes the main mass of Ascutney Mountain, forms a crescentic ring dike on the
south side of Little Ascutney Mountain, and intrudes the gabbro-diorite as a ring-shaped plug. Because of the
common presence of quartz in the syenites, Daly (1903) called them nordmarkites. He described the main stock as a
composite of four rock types: homblende-biotite nordmarkite, porphyritic homblende-biotite-augite nordmarkite,
alkaline granite and monzonite. As with the gabbro-diorite suite, however, a range of rock types with variant
chemistry, mineral assemblages and structure grade into and are closely associated with one another in different
locations on the mountain. Therefore, the geographical extent of syenitic rock types is not delineated on the
geologic map (figure 3); the entire mass is mapped as syenite (Daly, 1903; Chapman & Chapman, 1940; Nielson,
1973). Likewise, although mapped as syenite, the dike of Little Ascutney is structurally and chemically different
from the syenites of the main mountain; it is fine-grained, porphyritic, less Fe-rich than the main mountain
syenites, and probably hypabyssal.
The syenites consist of porphyritic, seriate, or subhedral granular medium-grained aggregates of perthite,
hornblende and biotite. Minor constitutents are quartz, augite and fayalite with apatite, zircon, sphene, monazite,
ilmenite and magnetite as accessories (stops 1,2, and 5).
A variety of Xenoliths occurs within the syenite stock. Cognate Xenoliths of gabbro and diorite are present
and are direct field evidence for the older age of emplacement of the mafic rocks. Other small mafic inclusions with
porphyritic structure are very abundant They consist of perthite, microcline, orthoclase, plagioclase, hornblende and
augite phenocrysts in a fine-grained matrix of plagioclase, hornblende, biotite and quartz (stop 2). Volcanic flows
and tuffs, first mapped by Chapman and Chapman (1940), occur as a screen in the western portion of the syenite
stock and as smaller elliptical bodies north of the northern summit of Ascutney Mountain. Fragments of the
country rock through which the magma passed also occur as Xenoliths. Large masses of breccia, a fifth type of
inclusion, occur in the syenite porphyry dike of Little Ascutney Mountain (stop 1-stations 1 through 5).
Granite. A granite stock approximately 1.7 km in diameter intrudes the southeast portion of the main
syenite stock at Ascutney Mountain. The granite is medium- to coarse-grained and subporphyritic. Its major
constituents are microperthite, orthoclase, albite, quartz and biotite. Hornblende is rare. Apatite, zircon, sphene,
magnetite and ilmenite are the accessory minerals. Chapman and Chapman (1940) mapped an elongate stock of fine
grained hornblende granite, approximately 0.4 km long, on the north slope of Ascutney Mountain. It resembles the
surrounding syenite but has approximately 25 per cent quartz. It was not mapped by Daly (1903) probably because
he regarded it as a quartz-rich phase of the syenite (stop 4).
Dike Rocks. Daly (1903) mapped four types of dikes at Ascutney Mountain: windsorite, paisanite,
muscovite aplite, and lamprophyres. Balk and Krieger (1936) recognized devitrified felsites containing spherulites.
Daly defined the rock type "windsorite,” so named for Windsor, Vermont, to describe a leucocratic variety of
quartz monzonite with a small amount of biotite. The rock is characterized by high alkali content (K>Na), low Ca
(contained only in plagioclase), Fe and Mg. Two windsorite dikes, which are light-colored and 0.3 m to 1 m in
width, cut the eastern portion of the gabbro-diorite stock. They consist of plagioclase (Ani0-50X orthoclase,
microperthite and biotite. Some of the plagioclase grains are rimmed by alkali felspar. Quartz occurs interstially
and augite and hornblende are present though rare.
Paisanite dikes cut the gabbro-diorite and syenite ring dike of Little Ascutney, and the main syenite stock.
On Little Ascutney, the paisanite dike has a maximum width of approximately 40 meters. The paisanite dike
cutting M l Ascutney has two forks each of approximately 20 meters width. Daly noted that these dikes strikingly
resemble fine-grained phases of the main syenite stock. They are fine-grained and slightly porphyritic consisting of
microperthite, sodic-orthoclase, quartz and alkali-rich hornblende. Microperthite and orthoclase occur as phenocrysts.
Hornblende in the groundmass is poikilitic and has resorbed rims. Sphene, ilmenite, zircon, and apatite are accessory
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minerals. The paisanite dikes also resemble the syenite in the presence of abundant basic segregations and "kernels"
of hornblende and biotite (stop 1-station 6).
Muscovite aplite cuts the main syenite stock. It consists of quartz, orthoclase, albite, some microperthite
and muscovite and has a sugary texture typical of aplites. Miarolitic cavities are common and contain terminated
quartz crystals and muscovite plates.
Lamprophyres cut the country rock, gabbro-diorite, and syenites but not the granite stock. Two types of
lamprophyres occur. Camptonite dikes intrude the gabbro-diorite and syenite of Little Ascutney and the main syenite
stock. They are dark-colored and fine-grained. Phenocrysts of feldspar and hornblende are seen rarely. The rock
consists of labradorite and hornblende and is altered to a mixture of chlorite, epidote, calcite and quartz. Euhedral
basaltic hornblende phenocrysts are 1-3 mm in length and rare augite is altered to uralitic amphibole and chlorite
(Daly, 1903). Diabase dikes like those observed throughout the Connecticut River valley consist of labradorite and
interstitital augite. Both the plagioclase and the augite are altered to uralitic amphibole and chlorite (Daly, 1903).
Pyrite and titaniferous magnetite are the main accessory minerals (stop 3).
Aphanitic, felsite dikes cut country rock gneisses, gabbro-diorite and syenite of Little Ascutney Mountain
(Balk and Krieger, 1936). They have the same mineral assemblage as the paisanite dikes and are probably related to
them (Balk & Krieger, 1936). They are distinguished from the paisanites by the presence of flow-banding,
spherulites and an originally glassy groundmass. The spherulites occur in clusters that are roughly parallel to the
flow-banding and are composed of microlites arranged in a radial fashion (Balk & Krieger, 1936). The original
glassy groundmass is highly devitrified.
Foland et al. (1985) proposed that the intrusive rocks of the Ascutney igneous complex were derived by
fractional crystallization of batches of an alkali basalt parent magma. Their model for crystallization of the mafic and
granitic rocks of the complex was based on ^Sr/&>Sr ratios and d ^ O values for gabbro-diorites and granites. Their
data indicate that the magma that crystallized to form the gabbro-diorites was a mantle-derived basalt considerably
contaminated by assimilation of overlying Precambrian gneiss. Their isotopic data for the granite suggest that it
was derived from basaltic magma by fractionation with little or no crustal assimilation. Their model does not
consider evolution of the syenites. However, field evidence in the form of angular country rock inclusions in the
syenite at Crystal Cascade (stop 2) suggests that the syenite magma stoped but did not assimilate crustal material. A
crystallization history involving fractionation of early-formed mafic constituents and relative iron and alkali
enrichment is indicated by variations in mineral and whole rock chemistry (Schneiderman, 1987).

BRECCIA XENOLITHS OF LITTLE ASCUTNEY MOUNTAIN
Enclosed in the syenite porphyry ring dike at the top of Little Ascutney Mountain are at least fifteen
large, mappable Xenoliths of breccia as well as numerous, small, unmappable breccia fragments. The presence of
these breccia bodies was first noted by Hichcock (1861) in his report on the geology of Vermont; he regarded them as
metamorphosed conglomerates and the remains of more extensive conglomerates which melted to form the "granitic"
rocks of Ascutney Mountain. Van Hise (1890) disagreed; thinking the matrix was igneous, he considered the bodies
to be flow breccias and the contained rock fragments to be representative of the country rocks through which the
magma matrix passed. Daly (1903) found that the matrix consisted of metamorphic mineral and rock fragments.
Suggesting that the matrix formed by the comminution of larger rock fragments in the breccia, he considered the
breccia bodies to be fault breccias formed in an early fracture zone and later picked up by the intruding syenite
magma. Chapman and Chapman (1940) suggested that the breccias were formed by maar-diatreme explosions which
shattered the above-lying country rock.
Figure 4 is a small scale map of the top of Little Ascutney Mountain showing the location of the fifteen
largest Xenoliths of breccia and the stations to be visited during stop 1 of the field trip. The largest Xenolith is
approximately 50 m x35 m and the smallest one mapped is approximately three meters square. All of the breccia
masses have sharp contacts with the enclosing syenite porphyry and appear as irregularly- shaped bodies in it. Thin
apophyses of syenite porphyry perforate the breccia Xenoliths at the contacts and narrow dikes cut portions of large
breccia masses.
Sparse vegetation on the breccia masses leaves them well-exposed as south-facing ledges at the top of Little
Ascutney. All of the rock fragments in the breccias are angular or subangular. The rock fragments in the breccias
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range in size from one centimeter to two meters in diameter. The breccia Xenoliths differ in the sizes of rock
fragments they contain; while some of the breccia masses contain rock fragments of greatly disparate size, others
have mostly small rock fragments of uniform size. In terms of proportions of rock fragments in the breccias,
however, all of the masses are approximately the same; point-counting on the outcrop reveals that rock fragments
larger than 2 cm x 2 cm in size account for approximately 43% of the breccia masses.
A great variety of rock types is represented as fragments in the breccia Xenoliths: chlorite biotite quartzite,
chlorite garnet quartzite, graded- and cross-bedded pelitic metasandstone, garnet biotite schist, garnet cordierite schist
±andalusite ±sillimanite, corundum garnet cordierite schist ±andalusite ±sillimanite, quartz cordierite gneiss
±sillimanite icorundum ispinel, trachyte, amphibolite, calc-silicate granulite, chalcedony, and vein quartz. The
pelitic fragments are most abundant. Detailed petrographic descriptions of these fragments are given by
Schneiderman (1987).
The matrix of the breccia Xenoliths consists of broken and comminuted pieces of the fragments in the
breccia and their constitutent minerals. Most abundant as porphyroclasts are angular quartz fragments, aggregates of
biotite, euhedral fragments of garnets, and plagioclase displaying bent or broken twin lamellae. Extremely fine
grained rock flour made of the pulverized fragments constitutes the bulk of the matrix.
Mineral assemblages and textures indicate that most of the rock fragments in the breccia Xenoliths have
obvious sources in the Paleozoic metasediments exposed east of the Chester dome and west of the Monroe line in the
Ascutney contact aureole. However, evidence including l)primary sedimentary features preserved in the
metasandstone fragments, 2)localities of know occurrences of similarly bedded units in the New Hampshire sequence
east of the Monroe line, and 3)metamorphic grade of the quartzites, indicates that the sources for the metasandstone
and quartzite fragments were Siluro-Devonian units of the New Hampshire sequence, e.g. Littleton formation
(Schneiderman, 1987,1988). Country rock source units will be seen at stops 2,3 and 6 on the field trip. This
implies that New Hampshire sequence rocks occurred on top of Vermont sequence rocks during the Cretaceous; they
were available for incorporation as fragments in the breccia during the phreatomagmatic explosion that shattered the
overlying country rock and formed the breccia. This interpretation is supported by the size distribution of rock
fragments in the breccias. Fragments whose source was New Hampshire sequence metasediments would have
traveled the shortest distance in the breccia-forming explosion since these units would have been at the top of the
stratigraphic section; these fragments are the largest fragments in the breccia (Schneiderman, 1987,1988). The
interpretation is also supported by geobarometric data. A variety of geobarometers applied to the pelitic rock
fragments in the breccia indicate the lowest pressures, less than 2kb, and therefore shallowest depth of origin for the
pelitic metasandstone fragments (Schneiderman, 1987,1988). Thus, the breccia Xenoliths at Little Ascutney
Mountain contain crucial geologic evidence for the presence of New Hampshire sequence rocks above Vermont
sequence rocks at least as late as the Cretaceous.
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ROAD LOG
The assembly point is the commuter parking lot on the south side of Vermont route 131 west of interstate
91, exit 8 at Ascutney, Vermont. The assembly time is 8:00.
Mileage
Quadrangle map: Cavendish, Vermont 1:24,000.
0.0

Exit commuter parking lot (park and ride) and turn left heading west on route 131.

0.2

Pass power station on south side of route 131.

0.5

Pass Victory Drive on the north side of route 131.

2.0

Pass Weathersfield Center Road to the south.

3.0

View of Mount Ascutney (summit 1048 m) tothe north.

3.1

Pass Gulf Road to the south.

3.2

Pass Cascade Falls Road to the north.

3.4

Pass Gravelin Road to the south.

4.1

View of Little Ascutney Mountain (summit 570 m) to the north.
#

4.8

Turn right onto Little Ascutney Road (road is unmarked; red farmhouse is located at the intersection of
Little Ascutney Road and route 131) and park vehicles along the right side of the road.
STOP 1. RING DIKE OF LITTLE ASCUTNEY MOUNTAIN.
We will spend at least one hour exploring intrusive and extrusive features associated with the ring
dike. The outcrops we will examine are located near the top of Little Ascutney Mountain. There is no trail
up this mountain; the most expeditious route is N20W through the cow pasture behind the red farmhouse at
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Figure 3. Generalized geologic map of the Ascutney complex and surrounding country
rocks (Chapman & Chapman,1940; Nielson,1973; Thompson, unpub. data).
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Figure 4.

Map
ring

showing locations of fifteen largest
dike, Little Ascutney, Vermont.

breccia

Xenoliths

in syenite

the intersection of Little Ascutney Road and route 131. Please request permission from the landowners.
Outcrops of Chester dome core gneisses occur in the pasture. Excellent view of Mount Ascutney to the
east from the cow pasture.
Walk up the second hill in the pasture at N20W. At the limit of the pasture and the beginning of
the forest walk in a direction approximately N60W. Cross a barbed-wire fence at the northern limit of the
pasture and continue north through the open woods. As the grade steepens, walk N65W around cliffs to the
top of the mountain.
Figure 4 is a sketch map of Little Ascutney Mountain showing station stops. Walk west along
the south side of the mountain to station 1. Station 1 is recognizable by the following characteristics:
unobstructed view of valley to the south; smooth outcrop surface marked by drill holes at the eastern end;
sharp drop at southern end of outcrop. PLEASE, NO HAMMERS AT STATIONS 1 THROUGH 5; the
textures that can be observed on these well-exposed, weathered surfaces will be destroyed by hammering.
Station L Looking south from this vantage point you can see Hawks Mountain marking the northern
portion of the Chester dome (S55W), Pine hill, a north-south trending ridge east of Hawks Mountain
(S35W), and on a clear day, Mt. Monadnock (-S10W). The outcrop is a breccia Xenolith approximately 35
m x 45 m in size. Three extraordinary rock fragments displaying graded bedding, one as large as 0.7 m x
1.3 m, can be see in the breccia near the eastern edge of the breccia mass. A variety of different rock types
(marked by drill holes) can be seen on the southern cliffs of the exposure. Walk N35W approximately 300
meters to station 2.
Station 2. There is an unobstructed view to the south from the outcrop. Near the northern and eastern ends
of this outcrop a contact between a mass of breccia and the enclosing syenite is well-exposed. Note the
irregular but sharp nature of the contact and the lack of any thermal effects at the edge of the breccia
Xenolith. The syenite is porphyritic and consists of perthite, hornblende and biotite with minor amounts of
quartz, augite, apatite, zircon, sphene and iron oxides. Walk N20W approximately 30 meters to the next
clear exposure with unobstructed view to the south.
Station 2. On this well-weathered outcrop surface a diverse array of rock types can be discerned as
fragments in the breccia Xenolith. Amphibolite is dark green, subangular, and forms depressions in the
outcrop surface. Calc-silicate is pale green, angular and commonly is surrounded by a white brecciated rim.
Quartzites occur as angular, gray fragments that protrude from the weathered surface. Metasandstone
fragments display graded- and cross-bedding. Garnet biotite schist fragments contain 2-6 mm diameter
garnet porphyroblasts, and show blackened lineations due to the presence of quartz, cordierite, and
corundum. Andalusite or sillimanite, though not macroscopically visible, are present in some of the schist
fragments. Gneiss fragments display prounounced banding resulting from alternating layers of massive
quartz and cordierite, plagioclase and alkali feldspar. Trachyte fragments are subangular, even-grained and
weather brown. It may be difficult to distinguish trachyte from quartzite fragments but the former are
softer. At the northeastern end of the outcrop apophyses of syenite can be seen to have intruded the breccia
Xenolith. Walk N10W approximately 50 meters and down in elevation approximately 15 meters to the
outcrops of station 4. (View to the south is not well-exposed.)
Station 4. At the eastern end of this weathered outcrop area is a 0.5 m x 1 m corundum-bearing gneiss
fragment (marked by a series of 7 drill holes.) At the western edge is a 0.7 m x 0.7 m metastands tone
fragment with well-preserved graded bedding. Each bed is approximately 13 cm thick. Walk N40W
approximately 30 meters to station 5.
Station 5. This is the westernmost exposure of breccia enclosed in the syenite. Unlike the breccia
Xenoliths at the previous stations, this mass consists of many small rock fragments of uniform size. There
is a clear view N65W across the rocks of the northern portion of the Chester dome to Okemo Mountain east
of the Green Mountain anticlinorium. Walk S80E back towards station 1.
Station 6. Near the middle summit of Little Ascutney north of station 1 are outcrops of a paisanite dike.
The rock is fine-grained and consists of microperthite, orthoclase, quartz and alkali-rich hornblende (A-site
occupancy=0.70). Such felsite dikes, including some with spherulites and devitrified groundmass (Balk &

Krieger, 1936), intrude the gabbro-diorite of Little Ascutney and syenites of Ascutney Mountain. Continue
walking approximately S80E and towards the north slope of the mountain.
Station 7. Outcrops of gabbro-diorite occur along the top of Little Ascutney Mountain and down the north
slope. The rock consists of plagioclase, augite, biotite, hornblende, alkali feldspar and quartz; zircon,
sphene, apatite, and iron oxides are the accessory minerals.
Return to the vehicles. Continue west on Little Ascutney Road.
5.2

Bear right at fork.

5.8

Turn left and head south on Lottery Lane (unmarked; yellow house at right comer.)

6.4

At the intersection with route 131 turn right and proceed west towards Amsden.

6.7

Turn right on Amsden School Road heading northwest.

7.1

At the intersection with route 106 opposite the Weathersfield landfill turn right and go north.

7.7

At the intersection with Little Ascutney Road turn right headed east (sign for Fuller's Gardens.)

8.0

Pull over on right side of the road for an excellent view of cliffs of stop 1 to the north

8.3

Turn right and go south on Lottery Lane.

9.2

At the intersection with route 131 turn left and go east towards Ascutney Mountain.

10.2

Pass intersecton with Little Ascutney Road to the north.
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10.8

Pass Ascutney Notch Road to the north,

11.6

Pass Gravelin Road on right.

11.8

Turn left and go north on Cascade Falls Road

11.9

Turn left and go west on High Meadow Road.

12.3

Park on the right side of the road at trailhead of the Weathersfield trail to Crystal Cascade
STOP 2. CONTACT AUREOLE AND
THE WEATHERSFIELD TRAIL.
The Weathersfield trail is being reconstructed; at the time of this writing, thetrail begins east of
the stream, crosses the stream at low elevation (370 m) and continues along the west side of the stream.
Follow the Weathersfield trail north up Ascutney Mountain to the waterfall (approximate elevation 500 m)
which marks the contact between the intrusion and country rocks.
The trail traverses pelitic schists and calcareous interbeds of the Waits River and Gile Mountain
formations. Note from figure 3 that these units are separated by a canoe-shaped loop of the Standing Pond
amphibolite. Inside the contact aureole, pelitic units of the Waits River and Gile Mountain formations
have a bluish gray color and consist of cordierite, plagioclase, potassium feldspar, quartz, and biotite.
Garnet and andalusite occur as porphyroblasts. As the contact is approached, the pelites become
increasingly harder and finer-grained homfelses. Within 25 m of the contact, fibrolitic sillimanite,
pleonaste, and corundum are observed. Calcareous units in the contact aureole have a greenish hue and
consist of diopside, quartz, wollastonite, grossular garnet, plagioclase, scapolite, sphene, and carbonate.
These units are likely sources of the garnet biotite schist, garnet cordierite schist, and calc-silicate fragments
in the Little Ascutney breccia.
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The quartz syenite at Crystal Cascade consists of perthite, Fe-rich hornblende and annite, with
minor amounts of quartz and fayalite. Many Xenoliths in the syenite can be seen in the polished outcrop
near the crest of the waterfall. Most abundant are subrounded, mafic inclusions that are roughly 10 cm x 15
cm in size and that occur in clusters. They consist of perthite, microcline, orthoclase, plagioclase,
hornblende and augite phenocrysts in a Fine-grained matrix of plagioclase, hornblende, biotite and quartz.
Foland et al. (1985) suggest that these inclusions were stoped from overlying cogenetic volcanic rock as the
magma was emplaced. Angular Xenoliths of country rock in the syenite can be seen in exposures in the
brook approximately 100 m north of the lip of the waterfall. Some of the blocks are as large as 1 m x 1.5
m. It is the presence of such Xenoliths in the syenite at Ascutney, particularly at this locality, that led Daly
(1903) to formulate his theory of magmatic stoping as a mechanism for the emplacement of intrusive
bodies.
Approximately 250 m west of Crystal Cascade at an elevation of 520 m is the contact between
syenite and the western band of the Standing Pond amphibolite unit. Within the contact aureole the unit is
comprised of hornblende, diopside, biotite, scapolite, plagioclase and garnet. The amphibolite displays a
deformed garbenschiefer texture, sprays of 5 cm long hornblende blades radiate from euhedral 2.5 cm
diameter garnets, approximately 100 m south of the contact with the syenite. The unit is a possible source
of the amphibolite rock fragments in the Little Ascutney breccia.
Return to vehicles. Go east on High Meadow Road.
12.7

Turn right at the intersection with Cascade Falls Road and go south.

12.8

At the intersection with route 131 turn left and go east.

13.9

Wheeler Camp Road to the north.

15.7

Power station to the south.

15.9

Park in the commuter parking lot (park and ride) on thesouth side of route 131.
STO P 3. SCHISTS OF THE GILE MOUNTAIN FORMATION.
Cross route 131, carefully, to examine the outcrop on the north side of the road. These rocks are
typical of Waits River and Gile Mountain formation metasediments outside of the Ascutney contact aureole.
The outcrop consists of mica schists, quartzites, and calcareous schists. The mica schists are gray, mediumgrained, and consist of quartz, feldspar, muscovite and biotite. They are interlayered with micaceous and
feldspathic quartzites. Small, rusty-weathering pits in the quartzite indicate the presence of a carbonate.
The calcareous schists weather brown, are fine-grained, and contain thin beds of punky, brown-weathering
impure marble. On the east side of the outcrop, along the exit from the interstate, a 2 m wide mafic dike
cuts the metasediments. The dike is vesicular and has 15 cm wide chilled margins.
Return to vehicles. Turn right onto route 131. Pass underneath interstate highway 91.

16.5

At the intersection of route 131 with route 5 turn left and proceed north towards Windsor.

17.1

Fork left onto route 44A towards Brownsville.
■

18.6

Cross over interstate 91.

18.8

Turn left at entrance into Mt. Ascutney State Park, and proceed west up the motor road (use low gear to
avoid engine overheating).

19.6

Pull over on right side of road along outcrops with drillholes.
STO P 4. GRANITE OF ASCUTNEY MOUNTAIN.
The granite of Ascutney Mountain, which forms a stock intruding the syenite, is comparable to
the Conway granite so abundant in the White-Mountain Plutonic-Volcanic series rocks of New Hampshire.
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Its main constituents are microperthite, orthoclase, albite, quartz and biotite. The accessory minerals are
apatite, zircon, sphene and iron oxides. Hornblende is rarely observed.
Continue driving up the mountain.
i

20.4

More outcrops of granite on right hand side of road.

20.7

Outcrops of syenite on right hand side of road.

22.7

Continue driving up the mountain to the parking area near the summit and park.
STO P S. SUMMIT OF ASCUTNEY MOUNTAIN.
From the parking arealooking west one can see very clearly the crescentic shape of the ring dike of
Little Ascutney Mountain. Also, the more rapid weathering of the gabbro-diorite of Little Ascutney is
evident from the bowl shape of the north side of the mountain. Optional: Hike up the trail from the
parking area to the summit (880 m) of M l Ascutney. Outcrops of syenite occur along the trail and at the
top of the mountain.
Return to vehicles and proceed down motor road (use low gear.)

23.6

23.7

Turn left into scenic area. View of New Hampshire sequence rocks of the Bronson Hill anticlinorium to the
east.
Exit scenic area and turn left onto motor road. Proceed down road to exit of the state park.

26.7

Turn right onto route 44A towards Ascutney.

27.9

Join route 5 and proceed south.

29.1

Turn right onto route 131 going west.

29.6

Turn left onto entrance ramp for 1-91 south.

46.2

Take Rockingham exit (#6). At bottom of exit ramp go right onto route 5 south towards Bellows Falls,
Vermont.

49.6

At fork bear right (stay on route 5).

49.9

Pass School Street on the left.

50.4

At the traffic light turn right onto route 121 heading west towards Grafton.
w

Quadrangle map: Bellows Falls, Vermont 1:62,500.
51.0

Pass Forest Street on the left.

51.2

Pass Oak Hill Terrace on the right.

51.5

Turn left at small circle onto Gage Street (unmarked).

51.6

The road becomes dirt, turns left and heads downhill.

51.9

Park vehicles on left side of the road near the bottom of the hill before the private homes. Walk to the river
across the road.
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STOP 6. LITTLETON FORMATION ALONG SAXTONS RIVER.
The outcrops at this locality show the typical graded bedding of the Devonian Littleton formation
of the New Hampshire sequence. The Littleton formation is the most likely source of the rock fragments
with graded bedding in the Little Ascutney breccia Xenoliths.
Clots of chlorite and muscovite in the aluminous portions of the graded beds are pseudomorphs
after staurolite. Note that since the rocks display reverse graded bedding, tops are to the west. These rocks
belong to the lower (inverted) limb of the Skitchewaug nappe of western New Hampshire (see Thompson et
al., 1968 and Thompson and Rosenfeld, 1979).
Return to vehicles. Proceed straight ahead on this road, past homes on the left. The road goes uphill and to
the left.
52.5

Turn right onto route 121.

53.0

Proceed straight through the traffic light. Do not turn onto route 5.

53.3

Turn right to bridge over the Connecticut River and to route 12 towards Keene, New Hampshire.

End of field trip.
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